Motorbike taxis in the "transport crisis" of West and Central African cities
Lourdes Diaz Olvera, Didier Plat, Pascal Pochet et Sahabana Maïdadi 1 -Is public transport still publicly-organized? 1 Public transport supply in Sub-Saharan cities has undergone a profound change in recent decades as a result of two concomitant processes, namely the disappearance of the large State companies and the overwhelming development of the informal sector with its wide variety of operators. Illegality and clandestine activity may be seen as intrinsic characteristics of the activity of transport micro-businesses in low-income settings (see for example Cervero and Golub, 2007) . However, such businesses are often registered with the appropriate authorities and may also comply with some or all of the necessary administrative formalities. More generally, the concept of "informal transport" or "paratransit" is inadequate to express the diversity of organizational forms and production practices exhibited by the myriad of micro-business which constitute this sector (Godard, 2002) . We shall nevertheless continue to use them here in view of the lack of a more appropriate universal term for the non-conventional modes of public transport in developing world cities.
2
The changing face of informal transport is indicative of a more general structural crisis that has affected the provision of urban public services since the 1980s. This process of change is still continuing and in many cities, in the last twenty years, the advent of a "new" public transport mode, the "motorbike taxi" has helped to provide more tailormade transport services by reducing the size of vehicles. This development may seem surprising in view of the major urban changes that have accompanied demographic growth: the considerable spatial growth of cities and the continuing importance of central districts which tend to increase daily travel distances and radial flows. In a difficult economic setting, access to the city and its amenities (jobs, education, healthcare facilities, markets, social networks, etc.) is essential (Diaz Olvera et al., 2007) . Increasingly, Motorbike taxis in the "transport crisis" of West and Central African cities EchoGéo, 20 | 2012 such access requires the use of motorized transport. However, the level of household car ownership remains very low in the cities of Sub-Saharan Africa, and the possibility of driving a car is only open to the wealthiest individuals. In some cities, private motorcycles compensate to a very small degree for the shortage of private cars. But, as with cars, shared use of private motorbikes is insufficient to create a massive increase in the number of individuals using the mode (Diaz Olvera et al., 2010) .
3
The association of these factors has resulted in an exponential rise in the need for motorized transport that public transport alone can meet. In order to improve the provision of public transport it would seem essential to consolidate transport flows by increasing unit capacities and introducing dedicated bus lanes on the major road network (Sahabana, 2006a) as has be done by the BRT in Lagos which opened in 2008 (Mobereola, 2009) . Such developments are still exceptional. In almost all major cities transport supply still relies on paratransit which on its own lacks the political legitimacy, the organizational foundation, and the financial capacity to produce the necessary returns to scale. However, paratransit is genuinely able to innovate and propose a supply of transport to meet demand which, although increasing, is dispersed and barely solvent (Godard, 2002; Carruthers et al., 2005; Diaz Olvera et al., 2008a , 2010 .
4
The rapid development of motorbike taxis is a good example of this capacity for innovation, which involves altering the initial use of a transport mode and its adoption by operators and users. In order to attempt to understand the success of motorbike taxis, in this paper we set out to answer two principal questions. What are the conditions which have made it possible for motorized two-wheelers to become a major public transport mode? What are the roles played by motorbike taxis in daily travel, and more generally in urban systems? The paper is structured in the following way. First, some dimensions of the structural problems of the urban transport sector are presented (Section 2). Then, we highlight the features of the socio-economic and political contexts which have led to the emergence of motorbike taxis in a number of Sub-Saharan Africa cities since the 1980s (Section 3). Section 4 analyzes the levels of mobility among those using motorbike taxis and other modes in Douala and compares them with the situation in Niamey, where motorbikes are used as a personal mode of transport. Last, section 5 considers more broadly the role of motorbike taxis within the urban system as a whole and raises the issue of the conclusions to be drawn concerning the spread of this transport mode, with regard to the interests of the various actors in the transport system and society at large. It also provides suggestions for further research.
5
Statistical analyses presented in this paper are based on quantitative data gathered in household travel surveys undertaken in Douala in (Sitrass, 2004 and Niamey in 1996 (Diaz Olvera et al., 1999 . In Douala, the survey was conducted by Sitrass on behalf of the World Bank for a study aimed at assessing the conditions applicable to mobility and to access to urban services by the poor populations. The survey in Niamey was part of the mobility studies in Sub-Saharan African cities undertaken by the Laboratoire d'Économie des Transports. In both cases, the authors participated in all stages of these studies. Even though the surveys were undertaken at different periods of time and their aims were distinct, the core of the household and individual survey questionnaires was maintained and the same methodology applied (e.g. sampling used a spatial stratification which included distance to city centreand accessibility; collection of all trips made by individuals on the day before, whatever the distance and the mode of transport). Thus the common features of both surveys allowed subsequent comparative analyses. The sample sizes are 600 households including 1,885 individuals of 11 years and over in Douala and 757 households including 2,732 individuals of 14 years and over in Niamey.
6
More recent data, or data for Douala and Niamey for the same year, are not available and this shortcoming shows once more evidence of the scarcity of information on daily travel in West and Central African cities. As regards the comparison of data for Douala and Niamey, the seven year gap between the two surveys means that the picture we have is staggered in time and findings must be interpreted as tendencies that are calling for further investigations with more recent data.
-Small scale operators or the abdication of the transport authorities 7
The countries of Sub-Saharan Africa (SSA) are rapidly becoming urbanized and are characterized by the highest rates of urban growth in the world, on average 4.4% a year in 1990 (World Bank, 2007 and 3.3% a year in -2010 (UN Habitat, 2008 , mainly due to natural growth of the urban population. This rapid demographic growth is accompanied by an increase in the density of central zones and above all the extension of urban areas in zones that lack basic infrastructures and services. The surface area of the cities is thus tending to increase more rapidly than their population, at almost twice the rate in the 1990s in cities with populations of over 100,000 (Angel et al., 2005) . The nature of current urban growth is characteristic of cities with poor populations where central government and local authorities lack the resources to manage urban development and to meet the population's growingneeds for services and infrastructure. The situation with regard to urban transport illustrates simultaneously the lack of public and private resources, the disorganization of the supply of public services and the major inequalities with regard to access to these services.
9
The road network is generally underdeveloped and in poor condition, the few asphalt roads that exist are in the centre and on the main routes between the centre and the periphery. The problems that affect roads obviously make the operation of public transport more complex, but they do not explain all the sector's difficulties. In most of the cities state-run transport companies ceased to exist in the 1980's and 1990's due to the combined effect of poor management, the absence of a coherent transport policy and structural adjustment policies. Such policies were based on the declining role of the State from the production of social services and the reduction of public expenditure. Urban transport deregulation, strongly encouraged by Transport Sector Projects, became the rule. Neoliberal policies have played a part in the dismantling of the large public companies, but have not been able to create an equivalent private sector alternative, as has been observed by Sclar and Touber (2011:183) "…the effective outcome of much of the privatization effort […] is that the policy proved to be capable of facilitating the demise of publicly provided services; but it was rarely able to replace them via an effective market capable of creating equal, let alone better, private sector alternative". The State has, in effect, relinquished its role as a provider of public transport services, but it has also ceased to perform its function of supervising transport supply, that is to say, "the act of ensuring that a given good or service is available [which also] involves decisions regarding quantities and qualities, arrangements for production, financing, regulating and enabling producers" (Werna, 1998:16) . Consequently, urban transport in African cities is characterized by a "self-regulation by default", as summarized by Kumar and Barrett (2008:33) .
10 Notwithstanding, this policy facilitated the expansion of transport services provided by small registered and unregistered entrepreneurs. The rapid growth of transport supply by these operators has been fostered by a number of factors:
• car ownership is affordable to only a well-off minority of the population,
• strong demand for public transport,
• poor service offered by remaining state-run companies,
• the roads are inadequate or in poor condition, and consequently more suited to small vehicles than tolarge buses,
• the absence of the obligation for the operators to provide services with regulated fares, timetables, routes and service times, • the complexity of the regulatory framework which is applied very loosely by the authorities.
Verifying compliance with regulations usually results in administrative red tape, negotiation and corrupt practices involving the police (Bako-Arifari, 2007; Porter, 2007) .
11 Transport supply dominated by small entrepreneurs involves the operation of vehicles of various sizes, from cars to freight vehicles that have undergone more or less rudimentary transformations that enable them to carry passengers. The operators that run the smallest vehicles have an advantage over those with larger vehicles as they are able to use roads that are in poorer condition and find it easier to fill their vehicles. Larger vehicles therefore tend to run on roads that are in better condition and on roads with higher traffic. Vehicles of a wide variety of types often compete on the same route, mainly because the local authorities do not provide overall supervision and coordination of transport supply.
12 The success of informal transport stems from its ability to adapt to the urban environment, the regulatory framework and the economic conditions by lowering or raising its prices, its ability to change its routes, termini and service points, and its ability to vary its service times. However, the goal of maximizing daily revenue leads operators to concentrate supply on the most profitable links, provide poor quality of service in terms of comfort and safety, and picking up and dropping off passengers outside the designated areas leading to congestion of radial routes during peak periods. Another outcome is the extremely difficult working conditions for bus crews, as exemplified by Rizzo (2011) on Dar es Salaam dala dala 1 casual wage workers. The activities of informal transport undertakings are often singled out as a major cause of urban malfunction. The limited number of studies that have examined the social costs generated by the way public transport currently operates highlight its contribution to road traffic accidents, congestion and pollution, and the fact that delays and fatigue among bus crews and passengers impair the productivity of urban activities. But the costs the system generates also have important impacts upon the clientele. As fares are not subsidized and the productivity of operators is low (Kumar, Barrett, 2008) , as is the income of users, daily travel is a major drain on the budgets of city-dwellers. 13 In the absence of any other alternative to public transport in most major cities and in view of the non-interventionist policies of local authorities, informal operators of various sizes running various types of vehicle have become an essential component of urban transportation systems (Lombard, Zouhoula Bi, 2008: 48) in spite of their many shortcomings.
Motorbike taxis in the "transport crisis" of West and Central African cities EchoGéo, 20 | 2012
14 It is within this context that an unusual form of public transport has appeared in a number of cities. Motorized two-wheelers, which are traditionally intended for purely private use, have been appropriated for a commercial activity: the motorbike taxi. This form of public transport currently meets a major share of the population's transport needs but elicits a number of criticisms from users, other public transport operators, authorities and the population at large (Mahlstein, 2009 ).
3 -The increase in motorbike taxi services 15 While the urban motorbike taxi is a relative newcomer, its rural ancestor, the bicycle taxi already existed as far back as the 1930s in the Senegalese city of Kaolack (Morice, 1981) and the 1960s in Kenya, Uganda and Benin where it was used to carry both people and goods (Malmberg-Calvo, 1994; Tossou, 1993) . Motorbike taxis appeared in Nigeria in the 1970s (Oyesiku, 2001 ) but their true rise seems to have started in the mid-1980s in Niger, Cameroon, Togo, Benin, Uganda and Kenya 2 as a development from the bicycle taxi (Agossou, 2004; Howe, Maunder, 2004; Mutiso, Behrens, 2011) . While the motorbike taxi is very popular in Uganda and Kenya under the name of boda-boda, its use has above all developed in West and Central Africa under a variety of different local names: zemidjan in Benin and Togo, bendskin in Cameroon, kabu-kabu in Niger, okada or alalok in Nigeria, oleyia in Togo (Agossou, 2004; Guézéré, 2008; Ngabmen et al., 2000; Dille, 2002; Mahlstein, 2009; Oyesiku, 2001; Malmberg-Calvo, 1994; Segbor, 1998) .
Uganda in the early 1970's (Howe, 2003) and between Niger and Nigeria in the mid-1980s (Dille, 2002) .The second type of situation involves social tension caused by citizens' demand for democracy, with calls for general strikes as in Lomé, Douala and other cities in Cameroon in the early 1990s (Godard & Ngabmen, 2002; Ngabmen et al., 2000) . Neither public transport nor private vehicles could not go all over town, and motorized twowheelers took advantage of their unobtrusiveness and handiness to travel off the roads to make up for the lack of transport. 3 3.2 -Available factors of production 20 The appearance of motorbike taxis has also been encouraged by the availability of three factors of production: vehicles, fuel and labour. 21 In the cities where motorbike taxis have developed, some of the population possessed a motorized two-wheeler as a personal transport vehicle. The individuals in question were employees, including civil servants, and also persons who were unemployed or economically inactive and who had purchased a vehicle with their redundancy money and/or their savings, as was the case for Beninese citizens who were expelled from Nigeria and returned home with a motorbike. The purchase of these vehicles has been facilitated either because manufacturing or assembly units exist locally, as in Nigeria, or because of the nearness of ports and borders which creates the possibility of, legally or illegally, importing vehicles (usually second-hand) from Nigeria, Europe and Japan, and more recently new vehicles from China.
22 The situation as regards the availability of fuel is similar to that for vehicles. Either it can be purchased directly in oil producing countries or legally or illegally imported from them. Here too, Nigeria plays an important role in promoting this mode in its neighbouring countries. For example, bendskin drivers in Cameroon have used "zouazoua", much cheaper fuel smuggled in from Nigeria which became widespread during the urban strikes. The price of smuggled fuel is much below the official price, which improves the short term profitability of motorbike taxis compared to other public transport modes. Other operators are less likely to use fuel which may damage their engine and shorten the life of their vehicle. 23 The economic deterioration that has affected SSA since the end of the 1970s resulted in a considerable shrinkage in the paid employment market, a large surplus in skilled, and above all unskilled labour, and a continuous fall in household purchasing power. Moreover, a variety of events, such as the sending back of intra-African migrants to their country of origin, civil wars, or periods of drought have also played a major role in the deterioration of the economies in the area. The impoverishment of urban populations has led to a continual search for survival strategies and the increasing importance of lowpaying jobs in the informal sector.
24 In developing countries, the transport sector has traditionally been open to males without the need for specific training or experience. In this way, former salaried earners and the unemployed of various ages are able to drive public transport vehicles or do other jobs associated with public transport operation 4 . Even more than in the case of other modes of public transport, being a motorbike taxi driver in Douala constitutes a last resort from which 86% of them earn the majority of their income (Breit Consulting, 2008) .
Motorbike taxis in the "transport crisis" of West and Central African cities EchoGéo, 20 | 2012 3.3 -A loose regulatory framework 25 The emergence of motorbike taxis was also facilitated by shortcomings in local public transport regulations. When the first motorbike taxis appeared, motorized two-wheelers were thought of exclusively as a personal transport mode. In some cases, depending on the characteristics of the vehicle, there was no obligation either to register the vehicle or hold a driving licence. At the time, the administrative and regulatory texts did not even envisage their use for public transport purposes.
26 The increasing role of motorbike taxis in public transport gradually led the authorities to take more notice of them. Initially, ignorance, indifference and tolerance held sway (Godard and Ngabmen, 2002) . In a context where there was a shortage of transport supply, the authorities often tolerated this mode of transport, considering it just as a temporary situation or as a means of reducing the effect of strikes called by the opposition, the "villes mortes" campaigns (Ngabmen et al., 2000; Konings, 2006) . Subsequently, the growing number of motorbike taxis has changed the relationship between the different stakeholders in the transport sector. In a short gap of time, motorbike taxis came to be demonized by the general public and the local authorities because of several reasons: their competition with other operators, their power as a pressure group acting on the authorities, other operators and the rest of the population, their aggressive behaviour and driving and the negative externalities (accidents, air pollution, security) they generate.
27 The local authorities have gradually attempted to control the activities of the motorbike taxis by taking account of them in public transport regulations. There has generally been a considerable disparity between contents of regulations and their application but the situation varies greatly from one country to another or even from one city to another in the same country. In Cameroon, even though the decree that set out the conditions and terms for operating motorbike taxis was issued in November 1995, most operators still do not have the necessary licences and administrative documents and do not comply with other formalities such as the need for the driver and passenger to wear a helmet or the need to paint the vehicle yellow (Sahabana, 2006b) . A study of motorbike taxis conducted in 2008 in Douala found that 17 % of the drivers did not hold a driving licence and that 34 % of the vehicles were without registration documents (Breit Consulting, 2008) . Even worse, only 73 % of the drivers had at least two of the seven necessary administrative documents, and only 40 % had three.
28 The ability of motorbike taxi drivers to organize themselves and engage in protests to defend their common interests, as observed in Douala (Konings, 2006) , Kampala (Goodfellow, Titeca, 2012) or Cotonou (Godard, Ngagbmen, 2002) , may explain why the regulations that apply to them are so lax. In a context of political decentralisation and opening to multipartism, and because of their electoral visibility, their number in the streets, and their central place in daily life of many citizens, motorbike taxis have become a strong political force, as shown by Goodfellow and Titeca (2012) (Goodfellow, Titeca, 2012:268) .
29 In some exceptional cases, application of the regulations soon proved more successful. In Calabar, in Nigeria near the Cameroonian border, the enforcement of regulations started in early 2007. One year later, there was a clear tendency for both the driver and passenger to wear helmets and for the driver to wear a reflective jacket, even though these accessories were not always worn correctly (Mahlstein, 2009) .
30 This brief description of the factors that have led to the existence and development of motorbike taxis reveal close similarities with the other forms of informal public transport that preceded them in Sub-Saharan cities: they appeared as a reaction to shortages in public transport supply and shortcomings in the content and implementation of public transport regulations. Similarities are also apparent in their operating conditions, such as drivers renting the vehicles, the sharing of operating costs between the driver and the vehicle owner and the demanding nature of the work.
31 The physical characteristics of the motorized two-wheeler are extremely important for its use as a public transport vehicle. The motorbike taxi provides a service which could be described as "minimal": a single passenger without bulky baggage (in theory), but also as a "personalized" door-to-door service, even in areas with poor roads or no roads at all. There is therefore little difference between them and the personal motorized twowheelers, apart from the systematic presence of at least one passenger and the fact that the journey is paid for. Are there other similarities, in terms of daily travel, between users of private and public vehicles?
4 -Daily travel of users of private and public twowheelers 32 The role of motorbike taxis in daily travel can be assessed by comparing the mobility levels of motorbike taxi users and users of other modes in Douala and the social characteristics of motorbike taxi users from Douala and users of privately-owned twowheelers from Niamey.
4.1-Motorbike users: an increase in travel 33
The classification of individuals according to their use of private or public transport modes on an average weekday (Table 1) shows eight categories, which include individuals who stayed at home all day ("non-travellers"), individuals who made all their trips on foot ("walkers"), users of bendskins (only relevant for Douala, two groups), users of other modes of public transport (one group), users of private motorbikes (two groups) and users of private cars (one group). Motorized two-wheelers in Niamey have the status of a personal vehicle (9 % of the population) while in Douala it is clear-cut that their status is that of a public transport mode, the bendskin. While 28 % of the population use a bendskin on a weekday, only 1 % travels on a personal motorbike.
34 Motorbike taxis may be used either as the principal mode of transport or for the initial and/or final segments of the trip, in combination with another transport mode, generally public, which carries out the main segment of the trip. This flexibility of motorized twowheelers means it can replace walking for any segment of the trip and thus improves 35 The mobility levels of those using private motorized two-wheelers are higher than average. In Niamey, private motorbike users travel as much as car users and those who combine the use of two-wheelers with other motorized modes seem to be hypermobile travellers (8 trips per day), but they represent only 2 % of the population. In Douala, a similar situation is observed for motorcyclists, they travel more than all the other categories and make almost 7 trips per day, but they constitute a small sample (1 %).
-Private motorized two-wheelers: a socially distinctive mode of transport in Niamey 36
The users of motorized two-wheelers in Niamey have a specific profile. 90 % of those for whom the motorized two-wheeler is the only mechanized mode used in the day are male; otherwise, for those who combine the use of a motorbike and other public transport modes, the figure is 75 %. More than half of the users are employed and this group represents less than a quarter among public transport users. They have average incomes, and are in the majority of cases household heads (60 %) and young (more than a half of them are between 18 and 34 years of age, and a third between 35 and 55 years of age).
37 Research into the role of the private car in the daily travel of SSA citizens has shown that car users include those who have permanent use of a car and those for whom availability of a car is indirect, such as children belonging to motorized households and nonmotorized fellow workers (Diaz Olvera et al., 2008b) . A very similar situation applies in the case of motorized two-wheelers, and three types of users can be identified on the basis of household ownership and vehicle availability: exclusive users (70 % of users) belong to households that own a motorized two-wheeler which is available to them on a permanent basis; related users (10 %) also belong to the households that own a motorized twowheeler, but either it is not available to them at all or it is available only occasionally; deprived users (20 %) belong to households without a motorized two-wheeler and their only access to one is via their personal or occupational contacts.
38
The exclusive users structure their daily travel around the motorized two-wheeler, to the exclusion of all other mechanized modes, and also reduce their walking trips, which account for less than a quarter of all their trips. Related users and deprived users constitute a population which includes more women, which has a lower level of education and includes fewer employed persons than the exclusive users. Their access to a motorized two-wheeler is limited, but it nevertheless allows them to travel more than residents with no access to one at all, e.g. 70 % more than public transport users. They are more frequently passengers on two-wheelers, even though they drive for 40 % (in the case of related users) and 30 % (in the case of deprived users) of their trips. For them, the motorized two-wheeler is a mode they use when the opportunity presents itself, particularly for social trips. In this case, the great majority of the trips made by exclusive users (81 %) are return journeys, while this proportion is slightly lower amongst related users (71 %) and drop amongst deprived users (41 %). Thus, these differentiated configurations in travel patterns reveal the decreasing degree of control over the vehicle between the three groups.
39 Compared with the private car, use of private motorized two-wheelers among related users and deprived users is considerably lower. This is firstly explained by the capacity of the vehicle, despite the fact that in day-to-day use it frequently carries more than two people at the same time. But the main impediment relates to social constraints which determine whom the driver can carry as a passenger. For instance, travelling with a person of the same sex and the same age group is more acceptable than other alternatives. However, social barriers seem to be less decisive in Douala, where the motorbike taxi has acquired an important role in public transport.
-The bendskin: a public mode of transport for the working poor in Douala
comparison with other transport users in Douala as this age group only accounts for 42 % of other public transport users, 36% of walkers and 15% of motorists.
41 In fact, the bendskin appears to be the motorized mode that is the most used by the poor in Douala, but not bythe poorest. The economically active population accounts for 70 % of users and among those with jobs outside the home, two in five women and a third of the men report using the bendskin to go to work. Motorbike taxis are a transport mode used by a majority of working poor and this is the main feature that distinguishes "public" use of motorized two-wheelers from their private use. This difference is confirmed by two figures: while in Niamey, the "poor" (the population earning less than the median income) account for only 21 % of motorbike users travelling on motorbikes solely (30 % otherwise), in Douala, the poor account for 45 % of the motorbike taxi users who use these vehicles in an exclusive manner (49 % otherwise), but the poorest quartile of the population is relatively under-represented. The clientele of the bendskins also appears to be poorer than that of "conventional" public transport which "only" has 41 % of poor users. We can put forward two hypotheses to explain this: either there is an economically based decision to prefer bendskins, because they are more affordable than shared taxis, at least for short distances in the city centre and for initial and final segments; or the decision is simply due to a lack of modal choice because of the remoteness of some poor suburbs and the poor condition of the service roads which means that motorbike taxis have little or no competition from other transport operators.
42 As we have already seen, bendskins may be used either as the principal mode of transport or for the initial and final segments of trips. In the first case, the trips are short, 16 min on average, and made up of 1.5 trip legs. Three-quarters of bendskin trips take place between the individual's home district and a distant district but there are still a significant number of trips to neighbouring districts (more than 20 %). Two out of five trips are for work purposes, the rest being shared between trips for domestic and social activities. The trips for which the motorbike taxi is used for initial and final segments are longer (40 min on average), more complex (2.8 journeys) and in almost all cases (98 %) involve trips between the home district and a distant district. These trips are dominated by occupational trips (more than half of them are for work, almost a fifth for education), but more than 20 % of the trips are still made for social reasons.
43 Motorbike taxis, either alone or combined with other modes, thus provide services that other transport modes, particularly shared taxis, do not: trips or segments that are simultaneously too long to be made on foot as they would be too physically demanding, and too short to represent a profitable market for other public transport modes 5 . Bendskins therefore seem more to complement than to compete with other forms of public transport, both in very dense areas and in the parts of the city where it is difficult to provide four-wheeled transport. They therefore meet needs for transport which are not satisfied by other public transport operators. Nevertheless, motorbike taxis are unable on their own to compensate for the accessibility disparities that affect the different residential zones in the city.
authorities and the population as a whole. The motorbike taxi has different benefits and disadvantages for each of these actors and according to different timescales. 45 When the motorbike taxi first appeared, the vehicle owners drove the machines themselves. Gradually, the profitability of the activity encouraged people to purchase motorbikes and put them in the hands of drivers. Since the beginning of the 21 st century the return on investment has increased as a result of the availability of less expensive Chinese vehicles and the increase in the size of the motorbike taxi clientele. However, at the same time it has been limited by strong competition resulting from the massive increase in the number of motorbike taxis as the sector provides a great many young people with a source of income, in a context where finding a job presents enormous difficulties. We estimate that it provides a living for 30,000 people in Douala, most of them young as more than 70 % of the drivers are between 18 and 35 years of age. In 2003, the owner of the motorbike taxi earned twice as much as the driver. In comparison, a shared taxi driver earned half as much again as a motorbike taxi driver. These income differences tend to mean the job of motorbike taxi driver does not seem to be a long-term activity: two-thirds of the drivers have been working as such for less than 5 years (Breit Consulting, 2008 ). This high turn-over is also explained by the difficulties involved in the job: motorbike taxi drivers suffer from long working days and difficult working conditions, are vulnerable to accidents and attacks, and are the most exposed to urban transport pollution. With regard to the motorbike owners, the relatively small investment required to purchase a motorbike is rapidly paid off, and provides a good way of diversifying one's investments and earning a regular income.
46 Motorbike taxis are so successful among users because of their availability and their ability to satisfy demand for trips that are not covered by other public transport modes, for example short door-to-door trips in city centres or peripheral areas and for access and egress journeys in zones with poor transport services. It is a rapid mode because it avoids the congestion and operating constraints that affect shared taxis and conventional buses, such as the generally fixed nature of routes or the need to wait until the vehicle is full for starting out. In addition to these advantages, they are affordable ─ four-fifths of users consider the bendskin to be cheap. On average, a motorbike taxi trip costs two-thirds as much as a shared taxi trip (122 CFA Francs and 185 CFA Francs, respectively, at the time of the survey) and is slightly cheaper than a bus journey (150 CFA Francs). Like the other informal transport modes, prices may be negotiated by either the driver or the client and are directly linked to the length of the journey. On average, the price is a third higher when the duration of the journey increases from 5 minutes to over 20 minutes. In terms of cost, therefore, the optimum use of motorbike taxis is for short distance trips. 47 The benefits in terms of mobility are counterbalanced by the dangers of accidents and mugging. They almost unanimously stress the danger of accidents (95 % of respondents) and attacks (80 % of respondents), to such an extent that some city residents state that they never travel by motorbike taxi and prefer shared taxis or walking. For instance, in Lomé, two thirds of road accidents registered in 2000 involved motorized two wheelers, of which 60 % were motorbike taxis (Guézéré, 2012) . The dangers are so great that the population has named hospital casualty departments after the local name of motorbike taxis or the name of the most popular brand of motorcycle (Wamé, 2002 , Mahlstein, 2009 ).
In general, as most motorbike taxis operate without insurance and any means of identification, in the event of an accident, users cannot take any action against them.
48 Like other informal modes of transport (Lombard, 2006) , motorbike taxis have provided answers to the shortage of transport supply without the need for investment from the local or national authorities. Their contribution to the daily travel of the population has come to be recognized by the local authorities. Motorbike taxis contribute to more equity in daily travel by widening access to motorized modes to larger population groups, particularly the least underprivileged segment of the urban poor. They improve spatial and temporal accessibility by facilitating access to locations which are problematic for other vehicles, going almost everywhere and stopping near their home. Undoubtedly, due to their role as a connecting link in the intermodal travel chain, motorbike taxis improve local travel and accessibility in the city. Consequently, even more than other modes of public transport, motorbike taxis help to limit the processes of spatial segregation that are at work in the cities of SSA.
49 While the short-term benefits of motorbike taxis for individuals outweigh their disadvantages, both for users and operators, the assessment for the community in the long term appears to be more mixed. The "dark side" of the motorbike taxi becomes apparent when one looks at the negative externalities that are generated by its growth and its lack of institutional supervision. The large number of motorbike taxis, their impact on congestion, the lack of vehicle maintenance and the poor quality of the fuel used have an adverse impact on combustion processes and pollutant production. In turn, greenhouse gas production increases and air pollution deteriorates the conditions of public health. The health issues are even more apparent when we consider the large number of fatalities and injuries due to road traffic accidents in which motorbike-taxis are involved and public safety issues are also among the externalities generated by the motorbike taxi system. In spite of their lack of internal organization, motorbike taxi drivers form a genuine pressure group that is feared by the general population and even bythe police as they are able to implement aggressive collective action rapidly, for example when authorities conduct checks or in the event of a traffic accident.
50 Due to the paucity of information, we cannot assert that our findings concerning mobility in motorbike taxis and the related fares or the improvement of access to motorized travel for the underprivileged, particularly the working poor, can be generalized to other cities. Similarly, the viability of the motorbike taxi activity relies heavily on input prices, the affordability of public transport users and the extent of competition amongst motorbike taxi operators and with the other modes of public transport. Rising fuel prices and the increasing importation of cheap Chinese motorbikes, with nevertheless a shorter lifespan, contribute to modify the economic equilibrium of the motorbike taxi activity.
Complementary studies on the exhausting working conditions of motor bike-taxi drivers appear quite as essential as the assessment of the environmental impact of the overall mobility systems in African cities. In order to optimize the benefits of the role of motorbike taxis in the urban systems and limit collateral impacts, it is necessary to carry out a more precise evaluation of the economical, environmental, social and public health impacts of motorbike taxi activity. This can only be achieved through a comparative research in Sub-Saharan Africa cities where the share of this mode of transport is significant. Such information would provide a sounder basis for local authority supervision and make it possible to achieve better integration between motorbike taxis and the public transport system. 51 The conditions under which urban transport currently operates in many African cities favour small vehicles over larger ones, and generalized competition over complementarity and coordination. A continuation of "laissez-faire" policies appears to be inappropriate both in view of the increasing size of cities and the growing solvency problems facing urban households. It is, however, true that from a short term perspective, the current minimal involvement on the part of the public authorities provides a minimum level of supply for daily mobility needs.
52
In the longer term, public policies must make a more positive contribution to cities by attempting to bring about socially inclusive, sustainable, urban development. The public authorities currently lack the desire and means to satisfying the travel needs of the urban population a central goal. In response to today's "bottom-up" service provision and in order to obtain the best possible outcome for the community, it is urgent to implement "top-down" regulation that includes all transport modes.
NOTES
1. Dala dala is the local name for privately owned mini-and midibuses.
2.
In towns such as Kisumu and Nakuru, bicycle boda-boda still assures substantial modal share of short trips but suffers from the increasing motorbike taxi operations (Mutiso, Behrens, 2011) .
3.
A similar situation was observed in Mexico City in August 2006. When the political party that had lost the presidential election blocked vehicular traffic in the downtown area, paid transport by private motorbike appeared spontaneously within the affected area.
4.
The literature contains many examples in Sub-Saharan Africa such as, for example, the "maîtrisards" in Dakar, who are shared-taxi operators with university degrees, described by Teurnier, Mandon-Adoléhoumé (1994) and the case of an accountant in Abidjan who became a woro woro driver, reported by Kponhassia (2003) .
5.
On weekdays, the average duration of a shared taxi trip is 26 min (10 min more than the average duration of a bendskin trip), in particular because of the need to make access journeys on foot. Motorized two-wheelers have been appropriated for a commercial activity, the motorbike taxi, in a number of Sub-Saharan African cities. The aim of this paper is to determine the conditions which have made it possible for motorized two-wheelers to become a major public transport mode, and to highlight their role in daily travel. The rise of motorbike taxis can be explained by the shortage of transport supply, the availability of factors of production and the permissiveness of the regulatory framework. Motorbike taxis extend access to motorized modes of transport to larger groups of population whose travel needs are not satisfied by the other modes of public transport. 
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